During two years, germinability and initial growth of seedling of nine foreign varieties and four domestic varieties were studied. The seed is grouped by size (small, medium and large), color (dark transitional and light color of seed coat). Then it was preserved and at three and fifteen months of age in the laboratory and in the field, germinability, dormant seed and growth of shoot and radicle root were examined. In addition to the age, other factors (variety, size, color, period of storage) influenced significantly (P≥0.05 to P≥0.00) on seed germinability and growth of seedling.
Introduction
Oilseed rape (Brassica napus L.) is the most important source of vegetable oil in Europe, the second most important in the world, with the production of over 35 million hectares (http:// faostat.fao.rg/). The tendency to increase the area of this agricultural crop is also recorded in Serbia (Statistical Yearbook of Serbia 2017) . In addition to growing it for oil, this plant species is also cultivated for green fodder and green fertilizing, but on smaller areas. By planting this plant species in the autumn period (August-September), it often happens that the crop does not sprout simultaneously, after that period the autumn frosts soon occur causing some seedling to freeze and planted crops do not have the required number of plants. For this situation, the DOI: 10.15832/ankutbd.442650 450 Ta r ı m B i l i m l e r i D e r g i s i -J o u r n a l o f A g r i c u l t u r a l S c i e n c e s 25 (2019) [449] [450] [451] [452] [453] [454] [455] [456] [457] [458] reasons may be numerous such as insufficient and untimely rainfall, sowing in poorly prepared land in combination with low precipitation or deep sowing, etc. However, the seed that is used to plant crops can be the cause of uneven germinability. In open market countries like Serbia, farmers are offered a variety of varieties. Our producers have reported that the offered seed differs by color, size andage and that this may be the reason for the non-realization of the projected number of plants. On the other hand, it is known that in different cultivars, in a certain percentage, there will be dormant seeds that will germinate after the time of maturation and give a normal seedling, but the delayed germination and underdeveloped seedling in the period of stronger minus temperatures can be destroyed. According to Adkinset al (2002) , through the process of breeding of agriculturally important species, dormant seeds have decreased or completely lost. On the other hand, there are no significant differences in species such as forage and ornamental grasses between sorts and populations from the natural environment in the presence of dormant seeds (Stanisavljević et al 2012) .
Seed size is an important indicator of the physical quality of seeds.In research on different plant species, there are very contradictory results on the relationship between seed size and germinability, and the initial growth of seedlings. For example, in the species, Triticum aestivum according to Zareian et al (2013) the size of the seed does not have a significant effect on seed germinability, in contrast to Kakhki et al (2008) indicating a significantly higher germinability of large seed.The seed coat is an outer shell of each harvested seed and in many species, it differs in color. On the seed of the genus Brassica, this is very pronounced (Rahman & McVetty 2011) After the release of seeds from dormancy, maximum germinability is achieved, and then the aging process begins, which inevitably results in reduced germinability, which depends on the plant species, the way of keeping the seed, etc. (Bewley 1997) .
Therefore, the aim of these trials was to determine the agronomic value of seeds of domestic and foreign varieties and/or rapeseed hybrids of different size, color and age. It also recommends to producers that the seed is better for use. And it points to the growers the association of seed color and bulk with seed germinability and the initial growth of seedlings end thepossibility of improvement of management by cropping.
Material and Methods

Materials
During 2015 A1 and 2016 A2 (Table 1) (Factor of years-A) from the vicinity of the city of Pančevo (44°52' N, 20°41' E and 74 m asl), the seed of nine winter hybrid oilseed rape varieties (Brassica napus) were taken: RWA Prima (B1), Euralis neptune (B2), Bayer (B3), Umberto (B4), Travijat (B5), Balgira (B6), RWA Faxtor (B7), KVS Gordon (B8), Hybrirock (B9) and, four domestic varieties: Jasna (B10), Slavica (B11), Zlatna (B12), Zorica (B13) of oilseed rape (www.nsseme.com/ about/?opt=oilcrops&cat=about) (the variety factor-B). Of all varieties according to the mass of 1000 seeds, the seeds are grouped into three sizes; small to 3.8 g C1, medium 3.8 g up to 4.1 g C2, and a large of more than 4.1 g C3, the seed size factor-C, (Stanisavljević et al 2018) . Also from each variety, the seeds are grouped by color: light (D1), transient (D2) and dark (D3), the color factor (D). They were placed in double-layered paper bags and stored in warehouse conditions without controlling the temperature and humidity of the air. After seed storage for three months E1 (autumn sowing period) and seed storage of fifteen months E2 (autumn sowing period in the next year) the seed was divided into three subsamples from which III experiments were performed.
Experiment I
From the first subsample examined in laboratory conditions were: germination, dormancy seeds and the growth of seedlings (the shoot in cm and radicle (root) in cm).Seeds were chilled for five days at 5 °C and were exposed in the seed germination chambers to alternating temperatures 20/30 °C, 8 h in light (1250 lux) during 16 hours in the dark. Seed germination (%) and dormancy seeds (%) were determined for each of the factors (four replicates of 100 seeds on filter paper); final count was done on the 14 th day (ISTA 2016.). The tetrazolium test was applied on dormancy seeds in order to separate dead seeds from hard ones (ISTA 2008). In addition, seedling vigor was determined in germinated seeds: the length of the shoot (cm), the length of the root (cm), (Stanisavljević et al 2011) .
Experiment II
From the second sub-sample of the seed according to complete randomized block design, it was sown at optimum depth in containers filled with soil in which the optimal soil moisture content was maintained in the period after the three-autumn sowing (E1) and after fifteen months-autumn seeding next year (E2). After 12 days, the seedlings (germination %) were washed out from the soil and each measured (shoot in cm and root in cm).
Experiment III
From the third sub-sample, the seed was subjected to the aging test: of all the varieties (B1-B13) of the seed of different sizes (C1-C3), color (D1-D3) and the age of three months (E1), fifteen months (E2) and immediately after gathering (E0): in four replications/100 seeds each, the seed was placed in dishes and in a water bath at a temperature of 41 o C and a relative air humidity of 100% for 72 hours which is optimal for evaluating the seed of the rapeseed (Komba et al 2006) .
Statistical analysis
Data from all experiments are mean values. Measurements were performed on three replicates ± standard deviation (SD). The obtained results were subjected to variance analysis (ANOVA; F test). Tukey multiplex test (P≥0.05) was used to assess the impact of the mean of treatment. For the interdependence between the Experiments I and II (Germinability, Shoot andRoot growth), the simple correlation coefficients (r) were calculated. Germination data and dormancy percentages were arcsine transformed [sqr (x/100)] before the variance analysis. Minitab 16.1.0 software was used for data processing.
Results and Discussion
The influence of factors
Using ANOVA, F test we found that the effect of the years did not significantly affect the studied properties. This can be explained by similar climatic conditions in which seed maturation (not shown) occurred. Therefore, in the further presentation of the results, the average from the two tested years was taken. The other factors (B, C, D, E) affected significantly (P≥0.05 to P≥0.00) the germinability and seedling growth (not shown).
Experiment I
Generally for the average of all varieties, from large seed (C3) in relation to small seed (C1), higher germinability was achieved by 3.6% after three months of seed storage (E1). After fifteen months for germinability, the same tendency was found with a difference of 2.9% ( Table 2 ). The greater difference in germinability was achieved by the influence of varieties (C1 4%, and 5% for C2 and C3) after three months (E1) and, for 5% from seed C1, and 7% from seeds C2 and C3 in the period E2. The same tendency was observed for the growth of the shoot (C3 7.25 cm C1 6.67 cm, with a difference of 0.58 cm) and root (C3 6.55 cm C1 5.70 cm, with a difference of 0.85 cm) and E1 period and in E2 shoot (C3 7.17 cm C1 6.62 cm with a difference of 0.57 cm), and root (C3 6.52 cm C1 5.70 cm) with a difference of 0.82 cm.
Depending on the seed volume in the E1 period, the difference in the percentage of dormant seeds was only 0.5%, and after fifteen months 0.1% (the average of all varieties) with variation due to the influence of varieties by 4% C1, 5% C2, and 3% C3 in the E1 period. After fifteen months, dormant seeds decreased > 1%, which affected a very similar germinability with an E1 period (Table 2) .
For germinability between domestic varieties and foreign (hybrid varieties), a similar variability for the E1 period was found. After fifteen months (E2) the seed of all sizes of domestic varieties, had minimal higher variability (C1 CV= 3.27% to C3 CV= 3.45%) from foreign varieties (C2 CV= 1.59% to C3 CV= 1.80%). For the growth of the shoot foreign varieties showed higher variability in both periods of testing (E1 and E2), while there was no clear legality for the growth of the root (Table 2) .
Depending on the seed coat color, germinability varied by 4% (D1 92% to D3 88%) in the E1 period and by 9% (D3 95 to 84% D1) in the E2 period. However, germinability from light seed in the E2 period decreased by 8% compared to E1 period whereas as contrast dark seed germinability in the E2 period increased by 7% in relation to the E1 period.
The difference in germinability caused by the influence of the variety in the E1 period ranged from 4% (D3) to 7% (D1) and in the E2 period from 6% (D3) to 8% (D1, D2) ( Table 3 ). The germinability of domestic varieties of all colours had higher variability (CV= 1.59% D3 E1 to CV= 3.56% D1 E2) from foreign (CV= 2.43% D3 E1 to CV= 5.20% D2 E2), while there was no clear legality in the growth of seedling (Table 3) .
From the group of light seeds (D1) 2.6% of dormant seeds were found and from dark (D3) 9.3% in the E1 period. After fifteen months (E1) from the D1 group, there was no dormant seed, while from D3 0.8% were found whereas B4 had 3% of dormant seed (Table 3) .
Experiment II
In general between the germinability and the seedling growth (the shoot+root), significant correlative interdependence but of different strength (varieties B2, P≥0.001 to B7 and B2 P≥0.05) was established in all varieties (Table 4 ).
Experiment III
The application of the aging test on all varieties has shown that darker seeds have shown a stronger vitality which indicates a higher potential for storing darker seeds (Table 6 ). On the other side, the aging test did not detect the differences between the varieties in the potentials for use in the following period, not even at one factor (C, D, E), but clearly detected differences between seeds of different ages in all varieties (Table 5 and 6). According to Avcıet al (2017), the results showed that there was a significant difference in seed vigor of sorghum cultivars grown at same ecological conditions end the significant relationship between accelerated aging and laboratory emergence (r= 0.967).
After sowing in containers in the E1 and E2 period in field conditions on the 12 th day the seedlings were harvested from the humid soil, which represented field germinability. As in laboratory conditions (Experiment I), the growth of seedlings was measured. By calculating the correlation coefficient (r) between the germinability and the growth of seedlings, significant interdependence was established in all varieties as follows: varieties B8, B10, B12; P≥0.001 to variety B7; P≥0.05 (Table  4) .
Germination of seeds is a complex physiologicalbiochemical process controlled by many mechanisms (Bewley 1997; Liu et al 2013; Gu et al 2016) .From an agricultural point of view, high germinability generally means, the realization of the projected number of plants with a smaller amount of seed, i.e., cheaper cropping. The second requirement for agriculture is as strong as possible the initial growth The association of the seed size with germinability and the initial growth of seedling is dependent on the plant species (Ambika et al 2014) . Increased germination and initial growth of seedlings are mainly associated with greater reserve food in larger seeds (Willenborg et al 2005) . In wheat, larger seeds achieved higher germination by 4% compared to small but the greatest influence was on the growth of seedlings (P≥0.002) (Chaffai & Louchichi 2013) . And in the seed of oats increase in germination was the same (4%, the average of five varieties) and was achieved from larger seeds, while depending on the variety, the germination varied more considerably (14%) (Mut & Akay 2010) . Thus, our results are consistent with it (Table 2) .
Seed dormancy is a form of biological adaptation that prevents germination on the plant itself (viviparia), as well as germination of seeds at an inconvenient time of year, when the seedlings would not endure adverse environmental conditions (Bewley 1997) .
The basic division of seed dormancy is on embryonic, where dormancy control is performed within the embryo itself, and the on the dormancy caused by a seed coat that is waterproof and impermeable to gases, as well as a division into primary and secondary dormancy or their combinations Baskin & Baskin (2004) . Regardless of the form of seed dormancy, it conditions the subsequent germination of the seed whose seedlings even in the already established crop in competition with the already developed plants are with little chance of contributing to the establishment of crops of agricultural cultures, and from the agronomic aspect in general the seed dormancy is undesirable.
Also in the rapeseed according to Rahman & McVetty (2011) on the seed after harvest, dormancy is pronounced, which means that these seeds will not germinate, although they have ideal germinating conditions (Koornneef & Karssen 1994) . The color of the oilseed rape seeds is determined by genetics, where the yellow seed coat is desirable because these seeds are characterized by a higher oil and protein content as well as their better quality (Rahman et al 2010; . According to Neubert et al (2003) between the color of the seed coat and the chemical composition as well as the seed formation of the rapeseed, there is a connection, and the seeds with a darker seed coat contain more flavonoids that condition the seed inactivity.This also may be the reason for the variability of germination oilseed rape varieties after different concentrations of NaCl (Uyanıket al 2014).
Seeds of different groups of plants (Cereals, Legumes, Oil crops, Miscellaneous crops) are highly variable for germination during the storage period (Nagel & Börner 2010) . For oily cultures, it is characteristic that, during seed storage, degradation of the lipids leads to degradation of the quality (Graham 2008) . According to Debeaujon et al (2000) , the anatomical material and color of the rapeseed seed coat affect germination during the storage period. In our tests, crucial for deterioration or even improvement of the seed germinability was the seed coat color (Tables 2 and 5 ). That can be brought into conjunction with higher oil content in seeds where the seed color is brighter (Rahman et al 2010; . 
Conclusions
Higher seed germination of up to 3.6% is achieved from larger seed. Brighter seeds give higher germination after three months of seed preservation by 4%. In contrast, the darker seed yields higher germination after fifteen months of storage for 11% and has a greater potential for preserving germinability after a long period of storage. The use of seeds with higher germinability leads to a higher growth in root and stem, as indicated by their correlative interdependence (r) which is the most pronounced in the case of the following varieties: KVS Gordon, Jasna, Zlatna.
No clear difference was found between hybrid varieties (B1 to B9) and domestic varieties (B10-B13) for seed germinability and dormancy as well as the growth of seedlings. The obtained results can usefully serve farmers when choosing varieties for the establishment of rapeseed and/or growers when creating new varieties.
